Disruptive neuronal development by acrylamide in the hippocampal dentate hilus after developmental exposure in rats.
To examine whether developmental exposure to acrylamide (AA) impairs neuronal development, pregnant Sprague-Dawley rats were treated with AA at 0, 25, 50 or 100 ppm in drinking water from gestational day 6 until weaning on postnatal day 21. Offspring were immunohistochemically examined at the end of exposure. We investigated the expression of Reelin (a molecule regulating neuronal migration and positioning) in the hilus of the hippocampal dentate gyrus. As a positive control for direct exposure, AA (50 mg/kg body weight) was administered to pups by intraperitoneal injection 3 times per week during the lactation period. As well as pups directly injected with AA, maternally exposed offspring decreased body weight at 100 ppm; increased dose-dependently the number of Reelin-immunoreactive cells (from 25 ppm AA) and glutamic acid decarboxylase 67-immunoreactive cells (from 50 ppm AA), confirming an increase in γ-aminobutyric acid-ergic interneurons. We also noted decreased apoptosis in the neuroblast-producing subgranular zone of the dentate gyrus of maternally exposed pups at 100 ppm, as well as in directly AA-injected pups. These results suggest that a compensatory regulatory mechanism exists to correct impaired neurogenesis and mismigration caused by maternal exposure to AA during neuronal development. The lowest-observed-adverse-effect level of AA was determined to be 25 ppm (3.72 mg/kg body weight/day).